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ABSTRACT ' w 

This student module on recognizing* job safety. hazards . 
is one of 50 modules concerned with job safety and health: This 
module details employee and employe cjpspdnsibili ties in' correcting 
and monitoring safety hazards. FolljHR^the introduction, 10 
objectives (each keyed to a page in the text) the' student is expected 
to accomplish Tre listed (e.g. ; Cite^and de4crit>e at least five' 
colmion fire hazards). Then each, objective is taught ih detail, 
sometimes accompanied ^>y illustrations. Learning activities are 
included. A^list^ef references and answers to learping activities 
complete the module. (CT) # % * 
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INTRODUCTION 



A worker's £txth sense of 'survival emerges, when dangerous* tasks are/ 
first undertaken. When first encountering any hazardous situation a person 1 
tends to work cautiously. During the* learning sta<je, a c, worker will perform 
&Hsky task at a reasonable speed. 
^ Once dangerous 'tasks become commonplace within a worker's routine, pre-\ 
cautions are often omitted or negjected. Safety equipment is discarded or 
used only occasionally. Wo~rk is executed at higher speeds., "Tasks are' 
undertaken with inadequate tools, or safeguards are removed from tools in, 
N or^er to speed work. Gradually, previously safe' conditions, deteriorate un- 
• til an accident occurs. \_ 

Workers performing tasks thai: are not general ly 'considered hazardous ^ 
are liKely to operate carelessly, too. The tendency seems to be to cut cor- 
ners -on familiar jobs. Unfortunately, even the most commorTwork tasks have 
hazards that are notbObvious to many workers. ^ 

It is, therefore, necessary to properly prepare all workers, to cope 
# with work hazards so that they can create and maintain -a safe work environ- 
ment. This module identifies the more frequently encountered job hazard*. . 
.^Employee arid employer responsibilities in correcting and monitoring safety 
hazards' are detailed, also; 




OBJECTIVES 



\ : 

•Upon completion of this module, the student- should be ableJto:. 
•1. State £he employer's responsibility for control of, job safety hoards 
" under the OSHAct. (Page 3) . • ■ ■. * . ( * 

2. * N^me s£ven ways in which accidents tan cause economic loss., (Page 5) s 

3. Dfefine "accident;" (Page 6) * • - r 

4. Identify two 1 categories of job safety hazards and giv^ at least, three 
examples if each. (Page 8) * * 

/5. tite and describe -at least five common ;ti re hazards. (Page 1Q) ./ - 
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6. Name three types of machine hazards and describe two ways of control - 

ling these hazards. (Page 15) 

7. Describe. the relationship between good bousekeepi ng and eliminating 
' 'hazards, in the WQrkpjtace. (Page 20) 4 

8. Contrast the hazards associated with lifting material by hand as op- 
Rosed to using machinery, * (Page 22*5 ^ . 

9. List four types of hazardous electrical' conditions and five types of 
protection against such dangers. (Patje 24) * 

10. Summarize the Employee's responsibility for correcting safety' hazards. 

(Page 27) 'V 
i 
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SUBJECT MATTER 



OBJECTIVE n State the employee's responsibility for 
control of job safety hazards under the s OSHAct. 



Accidents occur In nearly every type of work, froni construction and 
heavy manufacturing to service and hea-lth care industries. A wide variety 
of hazards contribute to worker injuries- and deaths, including unguarded 
machinery, improperly maintairfed electrical 'equipment, fire hazards, poor 
housekeeping, and lack of personal protective equipment. 

During the 1960s, -the accittent rate in American industry began'Tr^-cJjmb 
dramatically, increasing over* a ten-year period to rates 30 percent above 
those of 1958. The pressure to increase production through new manufacturA 
tng processes and greater mechanization contributed to this decline 4n job\ 
safety. ' In 1970, .-Congress had to face annual figures such as these: 

• Job-related accidents accounted for more than 12 ,000 .worker 
% deattis. -t * " ' 

* Nearly 2 1/2 million workers were cffeabled. 

V 

• Ten r times as many person-days w§re* lost from job-rel ated* dis- 
abilities <rom strikes. 

^ <* - 

In terms of lo^t production and wages, medical expenses arid disability com- 
pensation, .the burden of the. nation's comraerte was staggering. Human cost 
waf beyoncf calculation.- Therefore, the Occupational Safety and Health* Act 
of 1970 was 'parsed by^jthe United States Congress. The purpose of the Act is 
"...to a&sure, so far as . possible* every working man and woman in the Nation 
safe and healthful working dontfitiorfs and preserve our human resources/' 
The OSHAct has, increased publid awareness of occupational hazards arid has 
provided v a strong motivation for* a*l 1 ■ companies to pursue* safe work practices 
and conditions, lack of compliance w„ith 0SHA regulations, can result in 
fines for, industry , or in cases of- 1riiDin£nt danger, actual shytdpwns. 0SHA 
regulations' require employers ^to tpy to find ways 'to correct hazards by 
changing^ their workplace conditions -or their wor*k practices. In recent 
years slncj* the passage' of the 'OSHAct^ Technology can be found anc^ imple- 
mented that will coat rql, hoards. ? 4 
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For purposes pf instituting safe workplace Functions, the pie of the 
employer and the supervisor are considered interrelated. That *is, what ap- 
plies to the employer *also applies .to the supervise^ because the supervisor 
is the employees direct representative who maintains the closest contact 
with the employee. # 

The fundamental requirement that the OSHAct makes of the employer is to 
furnish employees a workplace free from recognized hazards that could cause 
death or serious physical harm, further, the employer rm^st comply with > 
.those OSHA standards tha.t pertain to the specif ic industry , keep records of 
work-related injuries or illnesses or deaths, ahd maintain records of em- 
ployee exposure to toxic material or harmful physical agents. The employer 
must not discriminate against employees who file* complaints regarding haz- 
arcfotis work conditions. 

Employers must correct safety hazards cited by OSHA. If "the hazard 
cannot be eliminated, the use of personal protective equipment may be pro- 
vided by the- employer*. The employer is* also responsible for training per- 
sonnel in the use and maintenance of personal protective equipment and in 
enforcing its use. Employees who fail to use personal protective equipment 
may be subject to disciplinary action by the employer. 

The first-line supervisor of an industrial company is "the 'key resource, 
in the implementation of the management's safety programs. The supervisor 
must be prepared to, correct unsafe acts by the employee. Employers, are re- 
quired to maintain a clean, Uncluttered workplace. Employees must hot be 

m 

al lowed to work using defective or unguarded machinery, operate equipment 
without utilizing prescribed personal protective equipment, ,or work in 
poorly' i 1 luminated or excessively noisy pfeas. In short, the suffery>s<Jr 
must work to protect his employees from hazards^ and insfs\that all employ- 
ees abide by safety rules. 

m^^hm^^h ACTIVITY 1:* ^ 



1. State the fundamental requirement that the OSHAct 
makes of the employer. * 



— T 



♦Answers to Activities appear on page 30. 
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2. Check each item in the list below that is a respon- 

sibility of the employer under OSHAct. * 

J ' a. Jo keep records of work-related injuries, 

*llr>esses, and. deaths. 

b. To provide personal protective equipment 

where hazards cannot be eliminated. 

c. To correct hazards if*, and only if; they 

r i are identified by employees or become_ap- 

' parent as the result of^an accident*' • 

d. To maintain a clean, uncluttered work- 
place. 

. - e. To explain hazards and safeguards to em- 

ployed' and allow workers a choipe about 
whether or not to work safely. . 

f. To maintain records of employee exposure 

% to toxic mat.erials.br harmful physical 

agents. v , 



OBJECTIVE 2: Name seven ways in which accidents can 
cause Economic loss. 



Work-related injuries and' illnesses cost billions of dollars ^each year, 
'and these costs are absorbed through higher prices and increased tax**. The 
economic impact of an accident goes far beyond medical expenses and insur- 
ance and worker's compensation. Loss of production time occurs not only for 
the injured worker but also for co-workers who stop to give Sid, express 
sympathy,^or compose themselves after the trauma of an accident in their 
midst. Employee morale often drops when # a co-worker is hurt, -and lowered 
morale may \e accompanied by absenteeism, tiftnover, and safety-related 
strikes. 

When an employee is injured, his or her family loses buying power. In 

* 

cases of death or disablement, welfare payments or rehabilitation costs may 
be- a part of the financial toll of acciden^^^ £ 
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Replacement costs of damaged equipment arfd wasted material must be con-f 
sidered when assessing economic Joss ^ue to H accidents. Liability, fire, or 
property .insurance premiums ar*e driven up by high accident rates, * 
In addition to the cost* of equipment repair or replacement, the loss in pro- 
duction time resulting from damaged equipment pust be added to the cost of 
the accident* 4 * / 

% The* costs discussed up to this point are the measurable costs of an 
ent - the dojlars an(l cents costs. On the o£her hand the pain and sor- 
row .experienced by accident victims and their families is immeasurable, but 
if anything even m#re far-reaching in its effect/, . 

ACTIVITY 2: 



List seven waysAo whi^W^ec cedents cause economic Toss, 

i- yjr U _ 

2. '. 

f. , r 

4. '< 

) 

> ' : 

6. , 

7, 



OBJECTIVE 3: - Define "accident." 



The wood "accident" is usually used to refer to undesjred events in- 
volving injurifi4*fatal ities, or any other losses. The more detailed defi- 
nition given below may-be helpful in understanding the nature of aqcidents: 

An accident is any unexpected event that interrupts nor- 
mal work processes and is caused by human, situational 
4 * . or environmental factors, or a combination of these. It 

/ may or may not result in death, injury,, or property 

damage but it has the potential to do so. 

Three important points in this definition (aflapted from the National 
Institute for Occupational Safety and Health/OSHA Guide for Supervi sors/In- 

• * — £ z — : ; — 

structors ) require further explanation. The first point Is "that an accident 
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does not have to result in damage, injury, or death. For instance, a worker 
slips and falls on an oil spot while walking across the floor, xjfie fall, 
does hot injure the vtorfcer or cause any damage, but it is still classifed as 
an accident because it interrupts work processes and carries with it the 
potential for injury and damage. • 

THe second point is that accidents, by their very nature, are unusual, 
unexpected events. Yet the fact that accidents occur infrequeptly is not*as 
important as the recognition that the potential for accidents is always pre- 
Sent . An oil spot on the floor, for example, may remain there Tor many days 
without anyone slipping* on it or taking particular notice of it, but that 
does not reduce the* oil spot's potential to cause injury or damage. Unless 
workers are aware of and fully ajert to the ever present possibil ity 'Of ac- 
cidents, and unless they act to discover and <.el iminate potential causes, 
sooner or later tf\ese causes probably will produce accjdents in which in- 
jury, death, or damage will occur. 

The third and perhaps the most important point in the definition is 
that accidents do not occur without a. reason; they are caused . Many people' 
Maintain magical beliefs concerning the occurrence of accidents, even though 
accident investigations usual ly uncover logi^l causes. 



ACTIVITY 3: 



2. 



'Choose the besJI answer. 

1. Which ojfthe following statements about accidents 
is npt true, according to the def initi'on of acci- 
dent in this section? 

a. Accidents are unusual and unexpected. 

The' potential for accidents is always present. 
Accidents often occur without reason. 
An accident is an accident even ,if no inju- 



b. 
c. 
d. 



ries, deaths, or damages occur. 
Which of the" following is not ^)art of the defini- ' 



tion of an accident -explained 'in Objective 3? 
accident - ' 

a. Interrupts work processes. 

b. Is always caused by human factors. 



An 
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z'. Has the potential to cause death, injury, or 
damage* 

d'. May or may not, cause death, injury, or damage. 



OBJECTIVE 4: Ictent'ify two categories of job safety 
/hazards and give at least three examples of each. § 



Frequently, a person performi^ job tasks is unaware of the associated, 
ha*ard$. . New , employees should be given instruction ip the methods and pro- 
cedures they are expected to folio* to safely perfornf their/ jobs. 'All em- 
ployees should be' urged to ask questions about any part of their work th$y 
do not understand. They should be asked a Ho to report anything about their 
work'* th^at seems unsafe, tQ ^report all injuries, and to comply with the com- 
pany'^ -established safety rules,. 

The principal categories of job hazards are* unsafe conditions an # d un- 
safe acts or practices. Examples of unsafe' acts that contribute to acci- 
dents are lifted in Table 1 and- examples* for unsafe conditions are given in 
Table 2. t ' ^ 



^ABLE 1. UNSAFE ACTS. 



Operating equipment without authority. 

Operating equipment at unsafe speed. 

Making safety devices inoperative. 

"Farlure to use, personal protective equipment. 

Distracting other workers. 

Poor housekeeping practices. 

^Worker horseplay or arguments while working. 

Using an improper tool or equipment. 

Knowingly using a defective tool or equipment. 

Standing under suspended loads. * * \ 

Mounting equipment inimotion. 

Repairing^ or maintaining equipment while equipment is 
operating. 

Improper-liftinq technique. - 
Working at height without safety devices. 
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1 



Unguarded - pinch points on machinery; 
Unguarded- - catch points on jhirp edges, , 
Unguarded r shear poi n^^, < ■ ; . 
Defective tool or equijpmegt. ; , 
Poor machine, design. v - ■ ^ , *. 
Slippery surfaces, \ i 

Improper lighting. ^ • . 

Improper ventilation, *. 
Improper, dress/clothing; « { 
Poor housekeeping - 
Congested area. 

Improper protective equipment. A 



... ■ > J . y 

' Frequently, both unsafe acts, and conditions contribute/toward* an acci- 
dent. A study of 80,000' work injuries in Pennsylvania (as repjcjTed in the 
Accident Prevention ManuaT f revealed that anj unsafe condition Ws a contri- , 
buting factor u>/98.4. percent ofXthe. cases. Unsafe acfs were found to b6 a' 
contributing* factor ih 98.2 percent of the* accidents studied. " 

• * The^interaction of unsafe acts, and conditions in Occident situations 
can -be seen in this example: 'A, carpenter working at a construction- site 
cuts off a finger while u?ing an unguarded table saw. The unsafe condition 
is obviously *t he unguarded "saw. The question 'ari ses why *a% the saw un- 
guarded? Had the 'employee reported the u/isafe .condition? # Had the super* 
v\sor failed to correct the unguarded saw aft^ he m^notif ied?' Did the 
equipment supplier fail*to niake timely .delivery of the guard? A- host of 
questions must be asked to establ >sh -tile trffe cause of an accident. The 
important point here is that the ' indi vidu-al workers must*analyze their jobs 
-for hazards and report to supervisors coalitions that may be dangerous. 

Finally; it mast tbe emphasized that "Carelessness" -alone; is ntft an ac^\ 
ceptable* reason /or "an accident. Carelessness a result of either per-, 
sonal or job factors that affect^the worker. The worker may have had inade- 
quate skill, experience, or training for a task. x Personal factors, such as 
family* or marital problems, job stress; or day-to-day, familiarity with the . 
30b and -equipment can a dull a peribn's / awareness of^fetential hazards. * 
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Name ttfree unsafe work conditions jand'three unsafe work 
. p,ract1cgs. , 

U /Unsafe work conditions': 
• ' a. * > " 'c 

. \ b. ' / • : 

• ^ • c. , ^ __ ••• 

' 2. Unsafe work practices: * 

. a. > 

" * h " : : ' ^ 

c. • 



\ 



—7 



OBJECTIVE 5: Cite and describe at least five common 
fir? Hazards. . . < 



The major industrial fire- hazards include electrical hazards, smoking; 
friction/ ov£rhea£ed materials and hot surfaces. These^five common fire 

* hazarcfs were the cause of over 65% of 25,000 .Industrial fires that occurred 
during a recent ten-year period. m 

• Electrical hazards are the leading* tause of industrial fi res;* specifj - 

' cally, this means impropfer electrical wiring or electrical equipment fail- 
les.. Most electrical fires could *be r prevented if properly installed wiring 
were fylTy .grounded and electrical equipment were checked periodically for 
satisfactory performance -as part of preventive maintenance procedures. •* 
Workers not skilled as el-ectricians should, not install or maintain electri- 
cal wiring and should not tamper with, block, -or attempt to bypass fuses or 
electrical equipment, unless specifically authorized to do so/ * 

Smoking, the cause of 18% of all industrial fires, is ajpo a serious * 
hazard. At most industrial job sttes, smoking is limited to specifically 
designated "smoking' areas." Smoking should always- be prohibited in wood- 
working shops, textile mills, flour mills, grain elevators x and- places where 
combustible products or flammable*liqi)ids are used. "Np smoking" signs 
should be posted in such areas. These warning" s1gn$ should be obeyed. In 
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cajfc^where lire hazards are^ extreme, employees should be prohibited f rgm . 
ca/rying' marches, lighters, or smoking material. Employees should discard 
matches and smoking materials in a metal container rather than on-the^floor 
even in unregulated plants . * . 1 

A third fire hazard is friction, \Friction generates excessive heat, / 
and th,is heat is^the ori gi r> of many industrial fires. T^e causes of such* 
'•heat buildup through friction are inadequately lubricated or misaligned 
machinery bearings, power transmission bearings, or shafts, Thepe ma-chines 
are /particularly susceptible -to ffre in buildings where dust or/lint accumu- 
lates. .The tension adjustment 'on belt-driven -machinery/can also contribute 
% to a friction-generated fire. Most fire hazards of^the friction-generated 
type can be overcome by/ frequent preventi ve Inai ntenance of machl r>e bearings 
including repacking barings when leaking oil is detected and maintaining 
proper belt adjustment .tension./ ^ 
^ Overrated jnateriaTs constitute the fourth major hazard. Materials may 
become overheated as a resuft^f processes that involve heated flammable 
liquids or njaterial placed in driers.^ Even w'ith proper preventive mainte- 
nance, suctf^).rocesses can generate excessive tempe^atur'es causing ignition 
of the material.- Close monitoring of operating temperatures is essentials 
Preferably such systems should include automated temperature monitoring with 
set point alarms to warn operators when the temperature limits of the pro- 
<ess are about to be reached. Since a fire cannot occur^without adequate" 
fuel, storage of flammable materials should be located weli away from 
sources of ignition. 



ERIC 



14 



SH-09/Page 11 ^\ 



WIRE TO 
BUS BAR 




PAINT OR SOLVENT DRUM " * & , , _ . ... - . .... 

Flammable liquids are capable of building 
up electrical charges ►when they flow through 
piping, when they are shaken in a tank or 
bond wire container, or whetf they are subjected to , 
vigorous mechanical movement such as spraying, 
or splashing. Proper. bonding and grounding of 
the transfer system ifeually drains off this, 
static charge to ground as fast as it is 
generated, (figure 1 shows two metal con- 
tainers with a metal bonding wire Sfetween 
them and a wire to the bus bar, which goes 
to ground. The bonding wire prevents * 
N^ischarge sparks of static electricity between 
the two ^On^ainers. 
In Figure 2, the tanks are bonded and grounded. The bus bar is con- 
nected to the ground, ttius providing a safe path for static cflarge. Wher- 
ever •flammable or combustible^ liquids are transferred from one container to , 
another, both containers must be effectively bonded and grounded to prevent 



SAFETY CAN 



Figure 1. - Bonding wire 
between two metal 
containers. 



discharge sparks of static electricity. 



CAUTION 



< NO SMOKING 




N Figure. 2.' Drums grounded and bonded. 



The fifth major fire hazard^ 
is* hot surfaces. Fires can ini- 
tiate from foot surfaces such as 
boilers, furnaces, hot ducts, 
irons, electric lamps or hot- 
processes. Thesfc fire hazards 
can be control le^ by keeping 
potential fuel sources separate 
from potential ignition sources 
by 'Isolating them-, insulating 
them, ^erecting .barriers between 
them, or providing proper air 
circulation to permit cooling. 



I ; n the event that one of the 'previous hazards generates a fire, the 
employer mjHt be prepared to cope with the fire. Under OSHAct, employers 
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^are responsible for mairltii^ing a J^ri tt6n emergency action gjjin for fire and 
other disaster situations*. Employes tnu st insure that all empl^yoes Know 
what actions they are expected t offtake in ah .emergency." Depending 'Upon; the , 
industry, the plan may call /for* Anything from immediate and total evacuation 
tO' actual firefi gating. by .employees.' Where, employee^ ^re expected to per- 
form certain tasks during a fire, they Itiu'st be trained to carry oujt these 

tasks. Evacuation routes must be-warked out ahead jof time/ ^pd jexits,. 

if- * ' ' * 

clearly marked. . *\ j> ' 

Fire protection equipment myst be a consideration in-the employer's 
f irg protefction .plan . Alann ^systems, ^extinguishers,* dry pipe s 6r wet pipe 
spriijjcler systems, fire detect i on^systefts may be part of the employer's 
.plan for fire* protection aq|J must.fce properly instdl led and maintained. 

Different types of fibres require different types of extinguishers. 
Figure 3 shows the 'symbols used ,io designate tlfe appropriate exti ngui sher 
for each type of fire. The 9ize and placement of fire extinguishers should 
be conspicuously marked; access^ td^em should be unobstructed", and aU 
personn^r should, know where they '/ape located. ^OSHA requi res. that a desig- * 
nated employee .visual ly -inspect the exti?fgui shers- Monthly to ensure that 
they'are at the.i r .proper locations, that they have not been tampered with or 
actuated, and that there is no-corrosion on^ any metal parts. An annual in- 
spection (usually yarned out by the manufacturer or installation company) 
must be conducted, also. Th^isH nspection is more detailed tha^j the visfial v 
monthly inspection; A tag should be, attached to each fire extinguisher to 
record the service and inspection. dates. 



18 ' * 

xv - ' SH-09/Page 13 



ORDINARY . 1. Extlngufchtrl luftablf fof Clay A * 

A firts shoukfj* idamiflad by a tnangla 
containing tht tartar "A." tf colorad, tht 
triangtt should bt colorad graan. 

COMBUSTIBLES 

FLAMMABLE - 2* Extinguishtrs suhabla for Class B 
firts ahouW bt ldan;ifiad by a squart 
containing tht totter *B." If colorad. * 
tht squact could ba cotortdrtd. 




LIQUIDS 



\ 

.ELECTRICAL 3» Extinguithtrs suitabit for Class C 
firts should ba. id#nt1f M by a ctrclt 

O containing the- 1 titer "C" If coiortd. 
tht circlt should bt colored blut. 

EQUIPMENT 



COMBUSTIBLE 4. ExtinguisKars suitablt for firts 

involving naatals should bt idtntif M 
by a f»vt-poimad star containing tht 
letttr rf colored, tht star should 
bt coiortd yellow. 



COMBUSTIBLE 
METALS 



Figute 3; Types of extinguishers. 



ACTIVITY 5: 



Match the type of 'hazard, on the Veft with the sources 
given on the right. /Some hazards will have more tlrah 
on^ source given. > * 



^ 1. ^Electrical hazards, a. 



2. 



v. 



Smoking. 



b. 



J. Friction. 



c. 



4. Overheated materials, cf. 
5* Statnc ^spirks. e. 



Mtsal igned machin- 
efy bearings. 
Flammable 1 iqui d 
containers njt 
grounded ar\d bond- 
ed. • , 

Employee's failure 
to fol low 'smoking, 
regulations. 
Industrial driers. 
Blocking of fuses. > 
Failure to discard 
matches in metal* 
. containers. 
Inadequately lubri- 
cated bearings 
or shafts. 
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¥ objective 6! Name three types- of machine hazards and 

describe two ways of controlling these hazards. 

■ 



An employee who operates machinery or industrial equipment must be 
aware of the potential hazard of accidentally contacting moving parts ofjthe 
^machine. The fesul^of such contact is 'usually severe injury and potential 
permanent disability to the employee.' Under the 1970 Occupational Safety 
and- Health Act^regulations require every machine to be guarded at the point 
of operati.on^or of powei* transmission to prevent worker contact. TypicaJ 
points 'of macbinery that are to be^guarded are rotating mechanisms (Figure 
4), in-running nip points (Figure 5), and common cutting/shearing mechanisms 
(Figujre 6)« • < 

- Dangerous moving mechanisms create a hazard that is compounded if the 
operator wears jewelry, af'long or loose hai r, fashion, or inappropriate 
clothing. Hair Is able^to pe-ngtrate almost any guard, and once caught in 
machine parts, can draw the worker into dangerous contact. Loose-fitting 
clothing can be- caught up under a guarded machine point afso.. Finally, 
jewelry can easily be caught in ma,chnery and cause the person's hand or body 
"to be pulled toward or trapped 'in a dangerous position.^ Therefore, workers^ 
should not be lulled into a false sense of security ^ believing that machine 
guards will protect^them regardles^ of their own carelessness. 




• 

.: T 







Figure 4. Rotating mectlanisips can seize and wind up loose clothing or hair. 
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Figure 5. Typical' in-running nip points can catch hair or clothing 
and draw the worker into moving machinery. 








Figure 6. Cutting and shearing machines must be" guarded* 

Machtnes are best guarded by building the guard as a component of the 
machine,' and most new. equipment is so designed. .Unfortunately, a signifi- 
cant amount of equipment that was originally built ^unguarded is Still in 
} existejfte today. Therefore, it is sometimes necessary to fit guards to 
existing equipment. The prifnary method of doing 'this is to place a barrier 
between the hazard and the operator and this is achieved by utilizing fixed 
enclosures; adjustable enclosures, interlocking* guards (an electrical switch 
that shuts^ dowrt the machine until guard is in place), aut6matic guai^s 

19 
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(tra*e> of machine parts- is 'limited) , and rernpte control Table 3 lists the 
method^ of guarding and the actions and lfmitatiofis 6^ these methods* 
Representative examples^ guards 1n-place on equipment, are shown in 
Figutes'j wbu§(^. \ , 



-TABLE 3. METHODS OF GUARDING ACTIONS AND MOTIONS. 



Gaar^ding Methods 
Fixed enclosure 



Adjustable barrier 
or enclosure ^ 



Interlock with elec- 
trical ojr mechanical 
interlock j 



( 

Guard Aftion f j 

Barrier or enclosure, which 
admits the stock but which » 
vjjill not admit hands into 
danger zones because of 
feed opening size, remote 
location, or unusual shape. 
.Barrier also used to com- 
pletely enclose power tran-' 
rfrissioh apparatus or to con- 
tain bursting machine parts., 

Earner or*enc t losure which • 
is adjusted to fit v 'around / 
different sizes or shapes of 
the die. When adjusted, 1 
provides saifie flrot^ction as 
fixed enclosures/ 



Enclosure or barrier shuts 
off or disengages power apd 
prevents starting of marine 
when guard is open; prevents 
opening of the guard while 
machine is under power or 
coasting (Interlocks Should 
not prevent manual operation 
of "inching" by remote con- 
trol.) 

1 



Limitations 

Limited to specific 
operations. May re- 
quire* special, tools, to 
remove jammed stbck. 
May interfere with • 
visibility. Recyjire 
interlocks for repair 
or maintenance work. 



Often requires fre- 
quent' adjustment and 
careful maintenance. 

V 



Requires careful ad-' 
justment and mainte- 
nance. Operator may 
be- able to ipalce guard 
inoperati ve. Does 
not protect in event 
of mechanical repeat;.. 
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Figure 7. Enclosure guards cutting Figure 8. -Enclosure 

action of alligator shears. covers spindle and drill. 

Great 1 care must be taken in adding guards to* existing equipment so -that 
the guard does not become' a greater hazard than the original circumstance. 
This is why guards^ must not be improvised. Rather, a trained engineer or 
representative from the original manufacturer of the equipment should design 
the machine guard. Oncythe guard 1s in place, it should remain securely 
attached to the equipment. When it is necessary to remove the guard in 
order to service equipment, It should be repfated before the machine goes 
back into operation. Many accidents are cagsed by failure of workers to 
replace guards on the equipment after 1t ha$ been serviced. . * 

Althoigh machine guards cari be used to protect workers against direct 
contact-hazards, Indirect hazards may rtqUI re* other kinds of protection. 
For example, the guard maynot prevent flying chips from reaching the 
operator. Nor will a guard prevent contact with cutting oils, fumes or, 
noise that may be associated wjth operating the equipment.- 

*\ 
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Figure 9. Lathe guard protects worker ffom flying ch i p s . 



Personal protective devices are often used to control hazards wfien 
• machine^guards -cannot offer adequate protection. Protective cl cJthi ng is 
used to prevent skin contact with solvents and of IS. Ear muffs or ear plugs 
are used to attenuate the noise from equipment operation where engineering 
controls have been 'insuff icient to lower the noise levels. Protecting the 
eyes against flying chips or solvent splash* is accomplished by wearing 
safety glasses, goggles, or face shields. If vapors or gases are emitted 
from the equipment, it may be necessary to wear a respirator to protect 
against a specific contaminant. / 



.1. 



CTIVITYl: 



Name three types of machine hazards* and describe 
how employee apparel can Irrteract vJltfi each hazard. 



a. 
b. 
c. 
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2. t Name two different ways in which machine hazards 



can be controlled, 
a. 



b. 



( 



Bbjectivje 7: Describe the relationship between good 
housekeeping cind eliminating safety hazards in the work- 
place. 



National Safety Council data indicates that falls were tbe-major cause 
of «disabi 1 itfes and fatalities from Industrial 'accidents in 1972. Undoubt- 
edly most of 'the fatalities associated With, f al 1 s are those that occur where 
epiployees are working at heights. However,' a large number of disabling ac- 
cidents are the result of tripping or sliding on the same level, and fre- 
quently these occur in offices or other seemingly low-risk work environ- 
ments. Often these accidents can be traced to poor housekeeping. 

Good housekeeping is an essential part of safety in the workplace. 
Equipment or materials need to be stored or placed out of the way of normal 
access. Debris or clutter should never be allowed to Accumulate in hall- 
ways," stai rways, or other passageways where it might create a danger of 
tripping or constitute a fire^hazard. Electrical wiring and extension cords 
^are a frequent cause of tripping in^fice areas; therefore, they should be 
used sparingl^arylJ^ept out of access areas. 

Containers for*storing tr&sh or liquid wastes should have covers unless 
sanitary conditions can be maintained without lids (as with office trash). 
Spectal care should be taken to avoid the build-up of flammable materials 
such as oily rags, paints, and solvents. All solid and liquid wastes should 
be removed on ^regular and timely basis in order to maintain sanitary con- 
ditions. Trash CQntainers should be conveniently located throughout the 
work area. 

Storage rooms or warehousing should be logically organized to permit 
simple JjandHfjg and dispatch of material^ If matertal handling etfuipment is 
needed, space must be allocated for its storage and movement through , , 
aisles. Flammables must not be stored with other materi al s,_ but should have 



\ 



Page 20/SH-09 



23 



ERIC 



a segregated storage area and distribution point. 'Storage facilities should 
be provided for tools, extension cords, air hoses or other equipment when 
they are not needed for' the job at hand. 

Work areas o^*ork benphes should not be used as plaices to leave per- 
sonal belongings* or odds and iefods of materials. Provision should be made 
for places outside the work area f^r employees to leave and se^re their 
personal belongings. (Se£ Figure 10.) , 1 

Other housekeeping fac* 
tors that? can contribute to 
accidents are poor illumina- 
tion and poor floor mainte- 
nance. In maintaining floors, 
care must be taken to clean up 
spills iimiediately and ensure 
that floor cleaners do not 
leave a si ippery 'surface,*^ 

Some actions by employees 
may xause' acci dents when com- 
bined with housekeeping prob- 
lems. Employees running or 
working at undue haste consti- 
tutes a hazard. High heeled 
or platfbrm shoes worn by some 
workers may be a contributing 1 
factor in falling accidents. 

Figure 10. Work areas should not . .Housekeeping can be car- 

be used as.places- tot leave personal such 
belongings or oddi and ends, 

\ to minimize hazards, 

E^h employee may be given the responsibility for keeping a desi gnated- area 

tree from debris and clutter. Joint use areas (aisles, < stai rs, and storage 

areas) may be assigned to ipployees also. ^ 
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ACTIVITY 7: 



The main type of accident associated with poor house- 
keeping is , . 



OWtCTtVE 8: Compare 'hazards associated with- lifting 
material by hand as opposed to using machinery. 



There are two alternatives for handling material: manual and mechan- 
ical. Each method frivol ves some hazards. The hazards related to manual 
handling include physical str^n and stress and potential • contact with chem- 
icals, dusts, or sharp objects. Mechanical material handling hazards in- 
clude overhead loads, sMfting' loads, unsafe surfaces (for example, un- 
guarded dropoffs oh ramps and aisles), and fumes from* gasol ine-powered sys- 
tems. In addition, human error jn driving is -a major potential hazard. 

Since manual handling of material will be part of industry far into the? 
future, employees .involved in material handling jobs -must be prepared to J* 
,work safely. The following are basic rules t9 follow: * 

• Check area around object to be moved and route to be covered. 
Eliminate obstructions along route. 

• Inspett object for^slivers, burrs, sharp or jagged edges, and 
slippery surfaces.- Remove these hazards if possible, or oyfirpack 
object to eliminate contact with such hazards. 

• Know contents' or material to be lifted. Read label for possible 
hazardous substances' (for example, bags of caustic powders) and 
.comply * with* -labjl instructions for wearing, personal protective 
equipment .(rubber gloves, apron, long-sl6eVe^ shirt or protective 
eye goggles). A 

Consider size and weight of object to be lifted (Figure 11). .Do 
not lift more than can be handled; make sure view over and around 
object is" not obscured. 

Wipe off greasy, wet, or slippery objects and keep h&nds free of 
.oil and grease." % . 

• Keep fingers away from ptnch points (ervds of pip^ or lumber) 
when* setting object down. * * * 
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• • Follow proper lifting principles (feet apart, back straight, 
chin in, whole hand on grip, elbow, and arra^ in, body weiglrt 
directly over feet). ' ' *V » 

Material handling with mechanical systems (forkiifts, conveyors, 
cranes) presents a different set of problems in terms of safety. However, < 
if potentially hazardous liquids or powders are handled, the operator of thi . 
mechanically powered system should wear the same personal protective equip- , 
ment as the operator who manually handles the material. Suph precautions . . * 
are' necessary because smal 1 spills or exojess material on the outside ofr a 
bag as well as rupti>res of containers can create significant hazards. Oper- 
atorp for mechanical systems should Be'thoroughly trained, havfe control led 
speeds for operating the system, allow no^Mders, and be protected with 
overbad guards. 




Figure 11. "Showing off" may be sacrificing safety. 
People are not usually impressed. 



ACTIVITY 8: 



Name two hazards associated with mechanically handling 
materials and two hazards associated with manually han- 
dling materials.* 
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1. Mechanical 

a. * 

b. 1 

. 2. p^anual 

a v _ 



1 



OBJECTIVE 9: List four types of hazardous electrical 
conditions and five types of protection against such 
dangers. * ♦ « * 



1 



Electricity is so common in American <Iif e today that mg^t people are 
somewhat heedless of its potentiaj hazard. Ordinary electrical" power from a 
110-120 volt outlet can cause muscle contraction,, shock, burns, and death. 
The human body is a very good conductor of Electricity, and unfortunately 
people are unable to detect electrical signals through- thei r senses until it 
is too' late*. ' * * 

Besides tbe hazards .of "shock, electrocution, and the falls that, some- 
tfmetf f*esul*w ffm shock, electricity can affett workplace safety by causing 
*1grtt't1on of combustible material,, overheating and damage to equipment, and 
inadvertent starting of^fckJpment. , ^ - " 

Potential electrical hazards retire several types of protection; Ta 
protect workers from contact with, electricity, insulation such as' glass,* 
mica, and plastic is used to separate electrically charged wires and parts 
from contact with pedple who use thenu r In Tcftktioh, many machines and tools 
are also grounded by connecting the metal frama of a true ground that is in 
d^fet. contact with the earth. This prevents an electrical charge from 
bui^BLg up between the- tool and" other grounded/ equipment or 'grounded parts 
of t^rbuilding. Some tools may be double ♦ffs^lted and require no ground; 
These tools' will be clearly labeled. Insulation and grounding^ are the first; 
line of defense against electrical shock. 

• Electrical tools .and cords should be kept away from heat, chemicals, or 
♦stfarp edges that can damage electrical insulation. Electrical equipment * 
should 'not be used 'in damp or wet area$« Workers have been known to receive 
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shocks. using power equipment after walking through the rain to wQrk. Wet 
skin is* an excellent conductor of electricity* so water ancTwork with power 
tools do .not mix! . * M J 

Tool's and extension cords should ,be disconnected by holding the p-lug, 
not by pulling on the cord. The control switch on electrical equipment 
should be on the "off" position^before the pHig is inserted into orj-emoved 
from the outlet. T^ree-prong plugs should always be put into properly in- 
stalled, three-prong sockets. The third prong should never be broken off. 

In general, the use of extension, cords should be Vept to a minimum. 
The insulation 'on flexible cords is usually thin 'and easy to damage by nail- 
ing or stapling it into positi&n. Tape is a better material for fixing 
flexible cortt into position. 

If to^s or cords become farmer .than normal S^fTng use, the condition 
Should be reported. The insulation could be deteriorating. Ooth should 
never 4>e wrapped around tool$ that are too hot to hold because sparks could 
t ignite. the cloth. Tools. that are obvjously damaged - that give off minor 
shocks or that ^ve 1 exposed live parts - should be reported and taken out of 
use. Makeshift repairs by persons who are not qualified to repair electri- 
cal equipment are an rnvitation to accidents.* m " 

•Sometimes a ground connectiorixogies loose without being detected; This 
is called a grtfund fault. If a groun^f^ult occurs along with cerective in- 
sul^ionAtn innocent looking tdol can become a deadly shock hazard. 

,Overcurrent devices - such as fuses and circuit breakers - open the 
circuit automatically in case of excessive 'current flow from ground, short 
djrcuit, or overload.' HDwever, a fuse or circuit breakeh will not provide 
prateffiofragainst faulty equipment such^s the type mentioned- "above. 

^Aground fault circuit interrupter (GFCI) is a fast-acting circuit 
breaker that sensps small imbalances in the circuit caused 6y current leak- 
age to ground. In a fraction .of a second a* GFCI can shut off the electric- 
ity. For maximum, protection, a ground, fault circuit interrupter (GFCI) 
'should be installed on each electrical circuit. 

Combustibles can be ignited by a "Ipark or arc from electrical .equip- * 
ment. In general, it is best to eliminate all electrical. ci rcui ts and * 
equipment where flammable vapors may exist in a closed room. Equipment can 
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usually bp located outside such areas and electrical wiring and switches ' 
routed around it. Arvother approach is to seal 'such switches or enclose 
equipment to such an extent that they are "vapor proof." 

Electrically powered equipment generates heat that may cause fires in 
adjacent material; Rapid, overheating may cause explosions of switches,' 
f fuses, or circuit breakers. Circuit breakers are designed spec4fically 'to 
prevent such overloading. No one should attempt either to use a different 
size fuse (usually a larger capacity than the original) or attempt to wire 
around circuit breakers or block fuses. 

Inadvertent activation of an electrical circuit can cause significant 
injury. Personnel working on Nelectrical ly operated equipment have been. 
k1l led , when co-workers who were unaware of the repairs in progress sent cur- 
\^ rent' to the equipment. Such occurrences are prevented by opening the cir- 
cuit for the equipment and placing a lock on the switc^(a lockout) so it 
cannot be accidentally closfi. h In such a case,only one person should have a 
key to the lock, preferably the person performing the electrical work, 
lockouts also prevent accidental activation of equipment (by the reflpMr- 
person) while it is being repaired. * * 



ACTIVITY »: 



1/ Circle TRUE or FALSE 
TRUE FALSE a. 



TRUE 



'TRUE 



FALSE 



b. 



TRUE FALSE c. 



TRUE FALSE d. 



FALSE e. 



TRUE FAJlSE f. 



The third-prong of an electrical 
pi ag should never be t>roken off. 

Several people should be given 
the key to lockouts in case one 
of them cannot x>e found to turn 
power back on.. 

Ordinary electrical power from a 
110-120 volt out\et will not kill 
a person. * 

Wet skin *fs a poor conductor of 
electricity. 

Faulty equipment can cause 
shocks, fires, and damage to the 
equipment Itself. 

Falls sometimes result from elec- 
trical shock. 
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2. . Name five types of protection against electrical 
hazards. ' 
a. 



' b.^ 
c. 
d. 
e.* 



s . 1 




4 

' * - 








* 





\ 



9 

ERLC 



OBJECTIVE 10: Summarise the employee's responsibility 
for correcting safety hazards. ' 



An effective safety program in the industrial workplace requires coop- 
eration between -the employee and the employer. The employee is. obligated to 
comply with all safety and health standards^, rules, regulations, or orders 
issued in accordance with the Occupational Safety and Health Act that are 
applicable to the #mpl Okie's ^cton Actions ► 

Beside the legal responsibility to obey OSHA regulations, the employee . 
his another essential, role,. in identifying and reporting hazards to the 
- employer. Employees are often>in a position to notice hazards before a 
superviiftr>observe^ them. * Conditions such as defective tools or machinery, 
unguarded pinch points of shear points on machinery, improper lighting and 
vef)ti lation, gelectrical problems, and fire ^azards should be reported to * 
supervisors as soon as they are discovered.' 

Workers* can exerciser a significant degree of control over their own 
safety through developing and practicing safe work habits. Workers should 
know and follow correct procedures for their 3 jobs. Maintenance instructions 
for machinery should be adhered to, and shields and guards* should be in 
place, while the machinery is runrting. Machinery should always be operated 
within its given capacity, within recommended speeds, and under designated 
Kmit§. Employees should netfer operate machinery without being authorized 
to dq so, and they shoulcTnpt remove other workers' • lockout devices from 
switches and switch boxes.' 

Several aspects of ♦employee safety depend especially upon individual 
actions by employees. Using proper lifting techniques, choosing the 'appro 
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priate tool and using incorrectly, and maintaining a clean work space often 
fall within the worker' s^ area, of responsibility. The wearing of personal 
protective equipment is/another responsibility of the indi viduaf worker. 
Employers may provide hard hats, safety belts, goggles, and other types of 
personal protective equipment? but on]y the employee can ensure that this 
equipment is in the right p] ace ^o do its job -'that is, on the worker's own 
body. 

While unsafe job conditions set the stage for accidents, attituj 
often generate the unsafe actions' that finally result in injury. T(| 
again of the example given earlier of the worker who cut off a finger while 
using an unguarded' table saw. In this case, the worker's attitude allowetj 
for the breaking of a basic safety principle: be sure that machine cutting 
points are guarded.. Attitude or state of mirtfl is under the individual 
worker's control. These are-some of the states of mind that can contribute 
to accidents: c 

• A need to show off or in some cases, t;o display "manhood" can 
prompt* unsafe acts such as lifting loads that are too heavy, work- ' 
Ing too quickly, working *at heights without proper precautions. 
Sometimes employees, quite understandably, wish to be seen as * . 

* especially competent and believe that doi ng the job without regard 
for safety is a sign of competence. In reality, employees can 
learn to build safety into t^ielr acts of skill. A 

• A striving fgr higher earnings through increased production 
prompts some employees to bypass safety in favor of speed. If a 

- job is properly engineered, good earnings should be attainable 
with safe jab rtethods. * m 

, • Feelings~of insecurity about'the job can Qause workers to neg- 
lect orderly, logical steps .in performing tasks because they are 
trying so hard to prpve themselves on the job. Workers need to 
realize that physical danger in the form of. accidents can bring an . t 
end to. all kinds of security. 

• Employees who badl-y need the approval of their co-workers may 
give in to ghoup pressure and forego safety. Sometimes experi- 
enced employees set a poor example where safety is concerned and 

pressure new employees to follow their example. 

• Problems of Inattention frequently cause accidents. -Inattention * 
can result from lack of sleep, problems at home, anger about some 
aspects of the job, and .many 'other stressful life situations. 
Workers need, to try to "leave problems at the door" or where the 
job 1s flexible, tackle the least hazardous tasks when they find 
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themselves preoccupied with other problems, " Sometimes the wise 
course mSy be to take time off rather than risk an accident. 



ACTIVITY 10: 



1. State two of the employee 1 * essential responsi- 
bilities in maintaining a safe workplace. 

a. • j : 

b. ■' 1 



2. Name three states of mind that can contribute to 

^accidents. * ( 

a. » ■ '— : - 

„ ' it 

b. j 

c _^ , . I 
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ANSWERS TO ACTIVITIES' 

ACTIVITY J * , ' . . 

1. ...to furnish employees a workplace free from Vecogaized hazards that 

could cause death'or serious physical harrti. * ^7 

. *» ' 

2. • a; b; d; f.< * 

ACTIVITY 2 • * , ' „ 

(Any seven.) >a '>w 

1. Loss Qf production from the injured worker. 

2. Loss of production dtje to co-workirs gjving aid and so on. 



3. Lowering of morale due to the accident results in decrease^ productitn. 

'4. Time spent £y co-workers ^recovering from t he* trauma of the accident. 

5. Loss of buying power for the victim's family. 

6. Welfare payments or rehabilitation costs. , 

' 7. Replacement costs of\damaged equipment and wasted material', 

■8. Increased insurance premiums. / 

' 9. Loss of production due, to damaged equipment. 

ACTIVITY, 3 ' t - ' 

1. c. ' ' • - , 

2. b. 1 

ACTIVITY 4 

1. (Any three. ) t 
s a. Unguarded - pinch points on machinery. 

- catch points on sharp edges. 

- shear po1nts % . 

ti. Defective tools or equipment, 

c. Poor machine design. a ' 

d. Slippery surfaces. 

e. Improper lighting, 
f^ Improper ventilation. 

g. Improper dress/clothing. 1 

h. Poor housekeeping. 
1. Congested af^eaT^ 

j. Improper protective equipment.* 
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2. (Any three.) 

a. Operating equipment without authority. 

b. Operating equipment at an unsafe speed. / 

c. Making safety devices inoperative. 

d. Failing to use personal protective equipment. 

e. Distracting other workers. 

f. .Poor housekeeping practices. , 

9» Worker horseplay or arguments whilfe working. 

h. Using an improper tool or equipment. 

i. Using a defective tool or equipment, 
j. Standing under suspended loads. 

k. Mounting equipment in motion. . 

Repairing or maintaining equipment while equipment is operating. 

" ' m. Improper 1 iftim^echnique. 

n. Working at height without safety devices. 



ACTIVITY 5 

1. ' e. 

2. c, f. 

3. 0 g, a. 

4. d. , 

5. b. 



ACTIVITY 6/ 

1. a.- Rotating mechanisms 



■2\ 



c. 

a. 
b. 



can s.eize and wind up -clothing drr hair. 



In-running nip points - can catch 'hair, clothes, or jewelry and 
draw worker toward machine. 

Cutting and shearing - loose clothing or hair can obscure view of 
cutting hazard. 

Machine guarding. 

Personal protective equipment. h 
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ACTIVITY 7 

* • 

...falling. 

ACTIVITY 8 / 

1;* Mechanical - (any two of the following): opecating Njr driving hazards 
. hazardous materials! overhead • loads., shifting loads, uns'afe surfaces,, 
fumes. * . 

2. Manual - {any two of the following): physical strain, , contact with 
'hazardous materials, contact. with sharp objects. , g 

ACTIVITY 9 

1. a. TRUE. ' ; 

b. l FALSE. # f " 

c. FALSE,. ' • 

d. FAL£K ( 
1 e. TRK. 

f. TRUE. 

2. (Any five). 

a. Insulation. 

b. Correct grounding. 

c. Overcurrent devices. 

d. A ground fault circuit interrupter. 

■ e. Enclosing equipment qt sealing switches, located near flammable 
vapors, to make them "vapor proof." - 

f. M Locking-out M circuits that are* being worked on. 

ACTIVITY 10 

1. (Any two.) 

4. To comply with all safety and health regulations, standards, 
rules, or orders. 

b. To identify and report hazards. 

• c. To develop and to practice safe work habits. 

2. . [Any three.) 

a. A need to show off. 

' tb. A strivlrfg for higher earnings. 

c. Feelings of insecurity. 

d. Co-worker approval. 1 

e. Inattention. 
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